INTRODUCTION
An exploratory test hole drilled by the Canadian government penetrates 3066 m (10,060 ft) into the Reynard Lake pluton, Saskatchewan, Canada. The borehole is at lat 54°43'15"N., long 101°59'45"W., about 9 km southwest of Flin Flon, Manitoba (fig. 1) ; the collar elevation is 336.5 m (1104 ft) above mean sea level.
Cores were obtained at approximately 300-m intervals and drill cuttings were collected at 3.05 m (10 ft) intervals through the depth penetrated by the hole; results of radioelement (uranium, thorium and potassium) analyses of 179 of the cuttings samples are reported here. The radiogenic heat produced in 99 samples of this group were reported previously (Lachenbruch and Bunker, 1971) , where the drill hole is identified as "DC". Sass, Lachenbruch, and Jessop (1971) have discussed the effect of radiogenic heat on heat flow in the Reynard Lake pluton; their use of "DH-C" for identifying the drill hole is followed in the present report.
The drilling and sampling of this unusually deep hole in the Canadian
Shield provided an opportunity to determine the distribution of uranium, thorium and potassium and the associated radiogenic heat through a thick vertical section of Precambrian crystalline rocks. --General geology of the Precambrian Reynard Lake pluton modified from Gendzwill (1969a) . A is microcline granodiorite (core), B is biotite granodiorite, C is contaminated border zone, D is lavas and pyroclastic rocks of Amisk Group, E is basic intrusions. Locations of contacts approximately located. Findlay (unpublished data, 1966) . A is granodiorite, B is quartz diorite, leucocratic quartz diorite and minor grano diorite bands, C is border zone rocks, mainly mafic quartz diorite, D is mainly metavolcanic rocks of the Amisk Group ANALYTICAL METHOD RaeU (radium-equivalent uranium), Th and K contents of the samples were measured by gamma-ray spectrometry. Basic operational procedures, calibration techniques and sample preparation were described by Bush (1966, 1967) . Approximately 600 g of the material were sealed in 15-cm-diameter plastic containers. The containers were placed on a sodium iodide crystal, 12.5 cm in diameter and 10 cm thick. The gamma radiation penetrating the crystal was sorted according to energy by the associated electronic devices and the resulting spectra were stored in a 100-channel memory. The spectra were interpreted with the aid of a linear-least-squares computer method which matches the spectrum from a sample to a library of radioelement standards; the computer method for determining concentrations is a modification of a program written by Schonfeld (1966) . Standards used to reduce the data include the USGS standard rocks, New Brunswick Laboratories standards, and several samples for which uranium and thorium concentrations have been determined by isotope dilution mass spectrometry or alpha spectrometry.
Uranium contents were measured indirectly by measuring the 22°Ra
daughters ( Bi and ^1H Pb) to obtain radium-equivalent uranium (RaeU)
values. Radium-equivalent uranium is the amount of uranium required for secular isotopic equilibrium with the ^"Ra and its daughters measured in a o p/r sample. Isotopic equilibrium between these daughters and Ra was accomplished by allowing the sealed sample containers to sit for at least 21 days prior to the analyses. All uranium concentrations measured in the drillhole samples are radium-equivalent values.
Although thorium is also measured from daughter products (^Bi, 212p bj and 208T1), isotopic disequilibrium is improbable because of the short halflives of the daughter products measured and the values are considered to be a direct measurement of thorium. Potassium is determined from the °K constituent which is radioactive and directly proportional to the total potassium.
All the radioelement data reported in this paper are based on replicate analyses. The coefficient of variation for the accuracy of these data, when compared to isotope-dilution and flame-photometry analyses, is about ±3 percent for RaeU and Th and about ±1 percent for K. These percentages are in addition to minimum standard deviations of about 0.05 ppm for RaeU and Th and 0.03 percent for K.
The radiogenic heat, that is, the heat produced by the disintegration of the radionuclides, was determined for each sample and for the averages of the rock types using the constants from Birch (1954) . The heat production A, in units of 10" 6 cal/g-yr, was calculated from A = 0.73 U + 0.20 Th + 0.27 K, where U and Th are in parts per million and K is in percent.
GEOLOGIC SETTING
The regional geology of the Flin Flon area and the geologic setting of the Reynard Lake pluton have been described elsewhere (Tanton, 1941; Dahlstrom, 1954a, 1954b; Smith, 1964; Byers and others, 1965; Froese, 1969; and Gendzwill, 1969a, 1969b (Froese, 1969) . Some of the basic intrusions adjacent to younger granodiorite masses may be related to the period of granodiorite intrusion (Byers and Dahlstrom, 1954b (Byers and others, 1965) . The Missi Series, which consists of conglomerate, arkose, and greywacke, unconformably overlies the Amisk Group (Byers and Dahlstrom, 1954a) . Large bodies of granodiorite intrude the Amisk Group and the Missi Series; the Reynard Lake pluton is one of these granodioritic masses.
The most abundant intrusive rock in the area is granodiorite. These granodioritic intrusions are generally elongated parallel to the regional structure and are considered to be syntectonic with the regional deformation (Byers and others, 1965) . The mean value of potassium-argon ages determined on biotite from Churchill Province rocks is 1,735 ± 90 m.y. which reflects the age of the Hudsonian orogeny (Stockwell, 1964) that marks the upper limit of early Proterozoic time. A sample collected from a small island on the southeast end of Reynard Lake, which is within the Reynard Lake pluton, yielded a K-Ar age of 1,705 ± 85 m.y. (Lowdon and others, 1963) .
Surface mapping in the vicinity of Reynard Lake indicates that the pluton is a granodioritic mass with well-defined zones (Fig. 1) . The central core of porphyritic microcline granodiorite is surrounded by a discontinuous shell of nonporphyritic biotite granodiorite enclosed in a border zone of mixed rocks (Smith, 1964) . The central core is coarse-grained and porphyritic, containing large phenocrysts of pink to buff microcline in a medium-to coarse-grained light-pinkish-grey ground mass. The contact with the surrounding shell of biotite granodiorite ranges from sharp to gradational over several tens of feet (Byers and Dahlstrom, 1954 b) . The biotite granodiorite is a mediumgrained, white to pinkish, leucocratic, quartzose rock which weathers to a very light color. The texture varies from granitoid to a simple foliated mosaic (Byers and others, 1965) . The contaminated border zone around the margin of the pluton is a heterogeneous mixture of volcanic, sedimentary, granodioritic and other intrusive rocks among which fine to medium-grained quartz diorites predominate. Angular inclusions of country rock and of the intrusive rocks themselves are abundant. Contacts with volcanic rocks are sharp, but contacts with basic intrusions are sometimes difficult to define because many of the rocks in the border zone are essentially foliated amphibolites closely similar to the amphibolitic intrusions (Smith, 1964; Gendzwill, 1969b) .
Cuttings and core samples from the drill hole were examined and described (1000-2300 m) and 1.45 ± .27 (2300 -3054 m). The averages for the depth intervals to 2300 m are near the average for granodiorite (Clark and others, 1966) . The uranium content in the 21.4-225 m interval is appropriate for the granodioritic core but in the 225-2300 m interval it is greater than the average value for quartz diorite (Table 2) which, according to D. C. Findlay (unpublished data, 1966) , is the dominant rock type. The mafic quartz diorite and quartz diorite from 2300-3054 m is reflected in the relatively low RaeU content.
The thorium contents are 3.12 ± .44 ppm (21.4 to 225 m) 2.86 ± .55 ppm (225 to 1000 m), 3.60 ± .79 ppm (1000 to 2300 m) and 1.87 ± .22 ppm (2300 to (Clark and others, 1966) . The potassium contents appear to be related closer to depth ( fig. 2 ) than to rock type. 
